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The Dollars and Sense of Risk Management
And Airline Safety

Risk managementprograms are essential tools for airline management to achieve
acceptable safety standards while pursuing production objectives,

reports Flight Safety Founalztion ICARUS Committee.

ICARUS Committee

Responsibilityfor aviationsafetybegins at the very top of an
airline company. History has demonstrattxlrepeatedly that
withoutthecompletecommitmentof thehighestmanagement
levels within a company, operational safety margins are
seriously eroded.This does not suggest that a companywill
havean acciden~but it does suggestthat the risk of havingan
accidentis high — the laws of probabilitywill prevail.

Management has great leverage in affecting operational
safety within a company.Through its attitudes and actions,
managementinfluences the attitudes andactions of all others
wit.ldna company: Management defines the safety culture
of an organization. This safety culture extends all the way
to the maintenance shop floor, to the ramp, to the cabin and
to the cockpit. Furthermore, the public and government
authorities are increasingly recognizing management’srole
in air safety by holding management accountable for a
serious incident or acciden~ this accountability is magnified
many-fold if a company suffers several such incidents or
accidents during the course of a few years.

The followinginformationis designedto provide insight into
thecosts, causesand preventionof aviationaccidents— to be
a prxtical guide for management,not a theoreticaltreatise.

Safety Fits into Production Objectives

Accidents and incidents are preventable through effective
management doingso is cost-effective.Anairlineis formedto
achieve practical objectives. Although frequently so stated,
safety is noh in fac~ the primary objective. The airline’s
objectivesare related to production: transportingpassengers
or transportinggoods and producing profits. Safety fits into
theobjectives,but ina supportingrolextoachievetheproduction
objectiveswithoutharm to humanlifeor damageto property.

Managementmustput safetyinto perspective,and must make
rationaldecisionsaboutwheresafetycanhelpmeettheobjectives
of the organization.Fmm an organizationalperspective,safety
is a method of conservingall forms of resources, including
controlling costs. Safety allowsthe organizationto pursue its
productionobjectiveswithoutharmto humanlifeordamageto
equipment.Safety helps managementachieveobjectiveswith
the leastrisk.

Although risk in aviation cannot be eliminated, risk can be
controlled successfully through programs to identify and
correct safety deficiencies before an accident occurs. Such
risk managementprogramsareessentialtoolsformanagement
to achieve acceptable levels of safety while pursuing the
production goals of the organization.

The airline has to allocate resources to two distinct but
interrelatedobjectives:thecompany’sprimaryproductiongoals
and safety. In the long term, these are clearly compatible
objectives,but becauseresourcesare finite,thereare on many
occasionsshort-termconflictsof interes~Resourcesallocated
to the pursuit of productionobjectivescould diminish those
availablefor safetyand viceversa.Whenfacingthis dilemma,
it maybe tempting to givepriority to productionmanagement
over safety or risk management. Although a perfectly
understan&ble reaction, it is ill-advisedand it contributesto
further safety deficiencies tha~ in turn, will have long-term
adverse economic consequences.

1.Safetyis of majorconcernto theaviationindustryand to the
public.Whencomparedwithothertransportationindustries—
maritime, rail or road transportation— the aviationindustry
enjoys a superior safety record. Safety consciousnesswithin
the industryandtheresourcesthataviationorganizationsdevote
to safety are amongthe reasonsforthissword,
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Nevertheless,thereare continuingconcernsaboutmaintaining, “ Training,maintenanceand other supportorganizations.
and improving,the favaable aviation safetymccud.‘I& ever-
increasingcapacityofmnsportaircraftand thegrowthofglobal 3. Each organizational and institutional level has unique
air traflicjustify theseconcerns.For example,transpoctaircraft opportunitiesto contributeto safety within the air tmnsport
seating3(X)to WI passengersare now Commm and plans for industry, and overall system safety is determined by the
largeraircraftareunderwafi congestioninairtraffiiat complex interdependentactionsofeach.Therearedecisiom that senior
hubsis rdsocornmcmplace. management— and only senior management— can take (or

retlain from taking) that wili directIyaffect safety.No other
Thesearebut two exampks of whatcanbecomea statistician’s level can fully compensatefor flaws in these decisions after
— and an airIinemanager’s— nightmareconsideringthe po- theyare impIementi, theycan only attempt to minimize the
tentialfixeconomic@r@rc@eto theindustry.Newspapcrhead- adverseconsequencesof flaweddecisions.
linesandextensivetelevisioncoverageofaircraftaccidentswill
becomemore sensationaland more frequentevenif safetylev- By the same token, there are risky or unsafe decisions by
els remainthe same.Simply PuGas a consequenceof growth, operational personnel over which senior management has
accidemratesdeemedacceptablein thepast will be inappropri- Mtle or no direct control.And there are inherent limitations
ate in the future, to the effectivenessof safetymeasuresthat operatorscan take

whenfacing,forexample,flawedregulations.
2. All those involved in aviation operations Simply put, as aat everylevel havesome responsibility for the These flawedregulations may, in turn, result
safe outcome of such operations. There are, consequence of horn the failure of an accident investigation
of come, different levels of human involve- agency to uncover fundamental safety defi-
ment and intervention. The physical proxim- growth, accidknt ciencie.sunderlyingaccidents.Suchdelicien-
ity of a particular level to operational settings rates deemed ties maybe traced to deficient trainingof the
doesnot havea straight-line relationship with investigatorsor may be fostered by flawed
the potential for influencing risk in such op- acceptable in the national legislation.
erations.

past will be Actions and decisions within the exclusive
Conventional wisdom allocates safety re- inappropriate in domain of each organization can greatly af-
sponsibilities almost exclusively to those at feet the ability of the other organizations to
the operational end flight crews, air traftlc the future. discharge their safetyresponsibilities.Wrong
controllers, technicians and others.

.* . ..-
and sometimes complex interactions exi;t

amongthedecisionsand actionstakenby var-
Safety responsibilities often have been pceived to dimin-
ish as one moves away fkomthe cockpit and toward the ex-
ecutive suite. Nevertheless, this notion does not hoId true
when viewed through the wider lens of systems safety.

Fromatop-downpempective,withinanyaviationorganization
there am at least four levels of human intervention that can
my affect the level of risk

●

●

●

●

Senior management

Lme martagemen~

Inspectorsand quality control personnel;and,

OperationalpersonneL

Withinany civil aviation system, there are at least four major
institutionsto which these personnel might report

o Civil aviation administration;

● Safety/accidentinvestigationagencjq

● OperatonXand,

ious levels within anii ketween air transportation org~niza-
t.ionsand institutions.

4. Historically, safety activities have focused on the
organizational and institutional levels in closest temporal
or physical proximity to an accident, i.e., operators and
operational personnel. Improving the performance of
operational personnel, primarily through high-quality
training, has greatly enhanced aviation safety.

The industry, however,has reached a point of diminishing
returns from this approac~ it has reached the stage where a
greater expenditure of resources at the operational end of
the system will not result in proportionate safety benefits.

Newmethodsof accidentpreventionemphasizelookingat the
total picture and taking into account accident prevention
strategiesin all industrialactivities.

Another objective is to develop a perspective that views
safety, or risk management, in the context of the primary
productiongoalsof civilaviationorganizations.Becauserisk
managementactivities,and the failureto managerisk, involve
the expenditure of resources, it is critical that such a
perspectivebe developed.
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How Much Does It Cost
To Have an Accident?

5. There are two basic categoriesof accidentcosts (1) insured
costs, generally including hull losses, property damageand
- Wim and (2)Uninsmedcosts.Insuredcosts-those
coved by payingpmrniutnsto insurancecompanies— canbe
recoveredtoa greateror lesserextent.Uninsuredcostscannotbe
nxxwex@andtheymaydoubleortripletheinsuredcosts.lj@al
uninsuredtangibleand intangiblecostsofan accidentinclude

●

●

9

●

●

9

●

8

9

●

.

●

●

●

●

●

●

●

●

Insurancedeductibles

Increasedoperating costs on remainingequipment

Loss of spares or specializedequipmenu

Fines and citatiow,

Legal fees resultin~

Lost time and overtim~

Increasedinsurance premiums

Cost of the investigation

Liability claims in excess of insuran~,

Moraky

Corporate manslaughter/criminalliability

Cost of hiring and training replacement

Reaction by crews leading to disruptionof schedul~,

Loss of business and damage to reputation;

Loss of productivityof injuredpmonneh

Cost of correctiveactiom

Cost of restoration of orde~

Loss of use of equipment and,

Cost of rental or lease of replacementequipment.

6. The costs of accidentsvarygreatly fromcountrytocountry,
and although such costs may be quantified, the monetary
value is not always the most critical factor.Some uninsured
costs can acquire greater importance than thedirect financial
effect measured by accounting methods.

The economic and political context largely determines the
relative importance of the monetary costs of an accident,as

opposed to other factors. In industrializednations, monetary
costs of an accident may be the overridingconsideration. In
othercountries,avoidingdamageto thepublic’sconfklencein
thenation’sair transportationsystemmaybe a more important
consideration. Where airlines are flag carriers, perceived
damage to the national image among the international
communitymaybe thecentralconsideration.Insomesituations,
the loss of equipment in an accident might disrupt regular
internationalservices,a considerationthatalso might override
themonetarycosts.The fundamentalmessageis twofold first,
there are economicconsequencesof aviation safety; second,
the costs and benefitsof safety cannot be meastied only in
economicterms.

7. “Unwantd outcomes” other than accidents also incur
significantcostsforanairline.Maintenanceandrampincidents,
forexample,presentmfetyissuesthatcanhavesignificantcosts,
and must be considenxlas part of a global strategy for safety
management.Ramp and ground-handliigoperationshave the
potentialto causea majoracciden~suchas throughunreported
ground-handlingdamageto aircraft.Costsin maintenanceand
ramp operations shouldbe a major concern,because aircraft
andotherequipmentareeasytodamageandexpensivetorepair.
Indirect costs also include schedule disruption following
damageof aircraftor equipment.Therampand the hangarare
also dangerousenvironmentsin whichto work, given the risk
of accidentaldeathor disablinginjury.As with flight accident
prevention,responsibilityfor hangarand ramp safety resides
at four levelswithinan organization

● Senior management

● Individualsupervisors

● QuaWycontrolpersonnek and,

“ Operationalpersonnel.

Human Errors Occur at
Management Level Too

8. Human error is the primary cause for hull losses, fatal
accidents and incidents. To devise the appropriate
countermeasures, human error must be put into context.
Human error in aviation has been almost always associated
with operational personnel (pilots, mechanics, controllers,
dispatchers,etc.),andmeasuresaimedat containingsucherror
have usually been d=ted to them. Nevertheless,during the
last decade or so, a significant shift toward a substantially
different perspective on human error has developed. It has
considerableimplicationsin termsofpreventionmeasuresand
strategies.

9. The aviation system includes numerous safety defenses.
Accidents in such a system are usually the result of an
unfortunatecombinationof severalenablingfactors,each one
necessary,but in itself not stilcient, to breach the multiple
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layas ofsystem defenses. Because of cunstamtechnological
pro-, fXltiprnOntfhihres rarely cause aviationaccidents.
Likewise,operationalpemonnelerrors—althoughusuallythe
precipitatingfhctors— are seldom root causes of accidents
and incidents.

Theanalysisof recentmajoraccidentsboth inaviationand in
otherh~h-technolo~ industriessuggests tit it is necessary
to lookbeyondoperationalpersonnelerrors,intoanotherlevel
of human errcx human decision-makingbilnres that occur
primarilyin managerialsectors.

10.Dependingon howimmediatetheir consequencesare,hu-
manfailurescan k viewedeitheras active failures— errors
havingan immediateadverseeffectand generallyassociated
withoperationalpersonnel@loGcontroller,technician,etc.)

punishedand the existenceof the underlying Iatentfailuresis
denie&repair,by whichoperationalpersonnelaredisciplined
and equipment modified to prevent recurrence of a specific
observed active failure; or refoim, by which the problem is
acknowledgedand globalaction taken, leading LOan in-depth
reappraisalandeventualreformof the systemas a whole.Only
the last resfxme is fully appropriate.

To Err Is Normal

13. Error must k acceptedas a normalcomponentof human
behavior.Humans,be they pilots, engineersor managers,will
from time to time commit errors. Exhortations to “be
professional”or to “bemorecareful”are generallyineffective,
becausemosterrcrsarecornmittedinadvertentlybypeaplewho
are already trying to do their job prof=kmally and Cm’efdly.

— or latent failures,whicharedecisionsthat
.—

Theydid no~in~nd to commit theerrors. -
maynot generate visibleconsequencesfor a
long time.

Latent ftilures become evident when com-
binedwithactivefkihres, technicalproblems
or other adverse conditions, resulting in a
break-throughof system defenses,thus pro-
ducingaccidents.Latent failuresare present
in thesystemwellbeforeanaccidab and are
originatedmost likelyby deckionmakersand
otherpersonnelfarremovedintirneand space
fi’ornthe event. Examples of latent failures
includepoor equipmentdesign,improperal-
locationof resourcesto achievethe declanxi
goalsof the organimtionand &fective com-
municationsbetweenmanagementand oper-

Typical Went

failures in line

management include

inadequate

operab”ngprocedures,

poor scheduling

and neglect of

recognized hazards.

ationalpersonnel.Throughtheiiactionsor inaction,operational
~el *owh@Yaeate thecond.idonsunderwhichthese
latentfailures becomeapparen~often with tragicand costly
consequences.

‘fheimplicationforaccidentpreventionstrategiesisclear.Safe
ty managemeritwillk moresuccessfulandcostless if direct-
ed at discoveringand correctinglatent failuresrather than at
focusingonly on the eliminationof activefailures.While it is
vitalto minimizethem,activefailuresare onlythe proverbd
tip of the iceberg.

11.Even in the best-runorganizations,someimportanthigh-
Ieveidecisionsare less than optimumbecausetheyare made
subjectto normalhumanlimitations.~Ical latentfailuresin
line management include inadequateoperating procedures,
poorscheduling and neglect of recognized hazards. Latent
failures like these may lead to inadequate work-force
skills, inappropriate rules or poor knowledge; or they may
resuk in poor planning or workmanship.

12. Management’sappropriateresponse to latent failures is
vital. Response may consist of denial, by which operational
personnel involved in accidents are dismissed or otherwise

The solution is to devise procedures and
equipment that resist human error.Because
technology or training cannot prrwent all
errors,anequallyvitalStepis tointroduceerr(x
toleranceinto equipmentand procedures,so
whenan errordoesoccur,it is detectedand is
corrected before there is a catastrophic
outcome.Error resistanceand errormlerance
areimportantstrategiesinaccidentprevention.
Of fundamentalimportance,however,is the
recognitionthat humanerror must lx treated
asa symptom,ratherthana cause,ofaccidents
and incidents.

14. Psychological factors underlie human
error.Often,personnelresigned-mtasksdonot possessthebasic
tmitsorfundarnentalskillsneededtosuccessfullyperformthem.
While formal personnel sel@ion techniques provide some
degree of protection, it is impossible to guarantee that all
candidates will be able to perform satisfactorily in line
operations. The issue is further complicated becauseproper
performanceunder unsupervisedconditions— suchas during
line Opemions— rests essentially on pfoper motivation,and
although most professional aviation personnel are highly
motivati other factorscan adverselyaffectsuch motivation.

Even with these limitations, proper selection techniques
constitutean importantline of defense.If an organizationuses
inadequatepemonnelscreeningandsek?ctiontechniques,afatent
ftilnre exists within that organization,and may oniy become
manifestthrougha seriousincidentor accidcnL

15. Training deficiencies frequently underlie human error.
Trainingaimsat developingbasicknowledgeand skillsrequhx!
for on-the-jobperforrnanw deficient training will obviously
fosterdeficientperformanceand pave the way for error.Chher
potentialsourcesofhumanerrorincludepmrergonomic design
ofequipmentor deficientproceduresforusingsuchequipmenL
Training deficienciesand flawed operational prwxxiumsaxe
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latent failures, and thus usually do not have immediate
consequences.BULwhen combined with active fidlures in
operationalsettings,theselatent failurescanleadto accidents.

16. Selection, training and equipment design focus on the
performanceof individuals in the system. Big dividends are
obtained by addressing individual performance, but the
biggestdividendsrequirea larger frameof reference.Human
performancedoes not take place h asocial vacuum,but it is
stronglyinfluencedby the environmental,organizationaland
institutionalcontext in which it occurs. The socioeconomic
and legal enviromnengthe way in which the organizationis
designedand the institutions to which personnelbelong, all
influenw human ptzformance. These are also the breediig
grounds for latent failures. From a monetary viewpoint, it
makessense to address latent failures. Cancelingone latent
failure (for example, training deficiencies) will eliminate
multiple active failures, and thereby have a major effect on
risk.By focusingon identifyingand correctinglatent failures,
managementleveragesits ability to controlrisk.

With the Proper Tools,
Human Error k Manageable

17. The primary message here is that human error is
manageable.Error management requires understanding the
individual as well as organizationaland institutionalfactors.
Human-erroraccidents, which most accidents are, can then
be controlledcost-effectively.

18. Education is an essential prerequisite for effective
management of human error. The concepts of accident
causation,human error and error managementdiscussed in
this brief are the bedrock of such education. Implementing
training systems that develop knowledge and skills among
O@CMUd personnelconsistentwithO~iZStiCSld objectives,
and operationalprocedures that are compatible with human
capabilitiesandlimitations,is fundamental.A quality control
system that is oriented toward quality assurancerather than
pointingfingersand allocatingblamecompletesthe necessary
feedback loops to ensure effectiveness of training and
proceduredevelopmentprograms.

19.Anactivemanagementrole in safetypromotioninvolvex

Allocation of resources. Management’s most obvious
contribution to safety is allocating adequate resources to
achieve the production objectives of the organization
(transportingpeople, maintainingaircrafLetc.) at acceptable
levelsof risk.

Safety programs and safety feedback systems. Such
programs should include not only flight safety, but also
maintenancesafety,ramp safety,etc.

Internal feedback and trend monitoring systems. If theonly
feedbackcomes from the company’s accident statistics,the

information arrives too late to be useful for controllingrisk,
because the events that safety managementseeks to eliminate
havealreadyoccurred.Identificationof latentfailuresprovides
a muchgreateropportunityforproactiveenhancementofsafety.

Incident reporting program~ It has been estimatedthat for
each major accident (involvingfatalities), there are as many
as 360 incidents that, properly investigated, might have
identified an underlying problem in time to prevent the
accident. In the past two decades, there has been much
favorable experience with nonpunitive incident and hazard
reporting programs. Many countries have such systems,
including the Aviation Safety Reporting System (ASRS) in
theUnited Statesand theConfidentialHumanFactorsIncident
Reporting Program (CHIRP) in the United Kingdom. In
additionto theearlyidentificationandcorrectionofopenuionrd
risks, such progmms provide much valuable informationfor
use in safety awarenessand trainingprograms.

Besides the national programs, many airliies have found it
useful to add their own internal incident reporting systems.
These systems can range in complexityand cost fromsimple
and inexpensive telephone“hot lines” to more complex(and
usually more cost-effective)systemsinvolvingcomputerdata
bases, trend identitlcationand monitoringprograms,andother
sophisticatedsafetymanagementtools.Someof thesesystems
havebeen madeavailableto theairlinecommunityata modest
cost by their developers.

One notable system is the BritishAirwaysSafetyInformation
System(BASIS),whichallowsactivetrackingofmanydifferent
kinds of safety-relatedinformation.A similar system,“Safety
Manager’sTool Kit: is availablefrom the InternationalAir
TransportAssociation(IATA).Systemsliie thesehavetended
to show a positive short-termeconomicbenefit in addition to
improvedoperationalsafety.

Standardized operating procedures. Standmdizedoperating
prwdures (SOPS)havebeen nxognized as a majorcontribu-
tion to flight safety.Proceduresare specificationsfor conduct-
ingactiw theyspec~ aprogressionofstepstohelpoperational
personnel perform their tasks in a logical,efficientand, most
importanLerror-resistantway.Proceduresmust be developed
withconsiderationfortheoperationalenvironmentinwhichthey
will be used. Incompatibilityof theprocedureswiththeopera-
tional environmentcan leadto theinformaladoptionof unsafe
operating practices by operationalpersomel. Feedbackfrom
operational situations, through observedpractices or reports
from operational personnel,is essentialto guaranteethat pro-
ceduresand the operationalenvironmentremaincompatible.

R~k management. Thepurposeof internalfeedbackandtrend
monitoring programs is to allow managersto assess the risks
involvedin the operationsand todeterminelogicalapproaches
to counteract them. There will always be risks in aviation
operations.Some riskscanbe accepte@some— butnotail —
canbeeliminatd;andothtmcartIx?reducedKIthepohttwhew
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they are acceptable.Decisions on risk are managerial;hence
the term“riskmanagement.”

Riskmanagementdecisions followa logical pattern.‘f’hefmt
step is to accurately assess hazards. The second step is to
assess the risk involved in such hazards and determine
whetherthe organization is prepared to accept that risk. The
crucial points are the will to use all available information
and the accuracy of the information about the hazards,
because no decision can be better than the information on
whichit is based.The third step is to find whichhazards can
be eliminatedand proceed to eliminate them. If none of the
identifiedhazards can be eliminated, then the fourth step is
to look for the hazards that can be reduced. The objective is
to reducethe probability that a particular hazard will occur,
or reduce the severityof the effects if it does occur. In some
cases, the risk can be reduced by developing means to cope
tiely with the hazard.

20. In largeqanizadons, such as airiin=, thecostsassociated
with lossof human life and physical resoumesmean that risk
managementis esstmtial.Toproducerecommendationsthatco-
incidewiththeobjectivesoftheorganhdon,asystems appwach
toriskmanagementmustbefollowed,Suchanappmach,inwhich
allaspectsofthemganbuion’sobjectivesandavailablemscxmes
areanalyzed,offwsthebestoption fa ensuringthatrewmmen-
dationscom-emingrisk managementare realistic.

Resources Are Required

21. The safety monitoringand feedback programsshould be
administered by an independent company safety ofilcer,
WXXl@difWflyto thehighestlevel ofcoqxxaternanagement.
The company safety ofllcer and his or her staff must be
quality control managers, looking for ways to correct
corporate safety deficiencies, rather than pointing fingers
at individuals who commit errors.

Todischarge their responsibilities for the company and the
industry, they need information that may originate through
several sources: internal safety audits that identify poten-
tial safetyhazards, internal incident reporting systems, inter-
nal investigations of critical incidents and performance
monitoring programs. Armed with information, the safety
offker can implement a program for dissemination of safety
critical information to all personnel.The stage is then set for
a safety-orientedorganizational climate.

22.ManagementatfitudescanbetransIatedintoconcreteactions
by the provision of well-equipped, well-maintained and
standardized ccxkpits and other workstations; the careful
developmentand implementationof, and rigid adherence to,
SOPS;and a thorough training and checking program that
ensuresthat operationalpersonnel have the requisite skills to
operatethe aircraft safely.These actions buiid the foundation
on whicheverythingelse rests.

Resources Are Available–

23. Honestand forthrightself-examinationis one of the most
powerful,andcost-effective,risk-managementtoolsavailable,
and should be performedregularlyby all organizations.To
help airlinemanagersidentifyrisks and hazards in theirorga-
nizations,an“ICARUSSelf-auditChecklist”is in finaldevel-
opment and will be availablefrom Flight Safety Foundation
in mid-1995. Its questionsare designed to identify specific
areas of vulnerability and potential latent fkilures within a
company so that appropriatecorrectiveand preventivemea-
sures maybe taken.Varioussectionsshould be completedby
the appropriateorganizationalelementswithin a company.

24. IWghtSafetyFoundationis a valuableand affordablerisk
managementresource. In additionto sponsoring a variety of
safetyworkshops,seminarsandothermeaings, theFoundation
akmhas a groupof operationsand safetyexpertsavailableto
conduct independentaviationsafety audits. These audits are
comprehensiveand confidential,and are cunductedby senior
personnelwhohavedirectexperiencein airlineoperationsand
management.

25. Akcraft and equipment manufacturers also can be a
valuable resource for risk identification and management.
Manufacturers can be particularly helpful in providing
guidance for the development of operating procedures,
operatingmanuals,maintenanceandpersonneltraining.Often,
they can provide experiencedoperational and maintenance
personnel to help carriersoperatetheir equipment safelyand
efficiently.

26. Many valuable safety publications are available from
government and research organizations to assist managers
and decision makers in their safety objectives.Some of the
most prominentof thesesourcesof informationarc

●

✎

✘

●

●

Accident investigation reports from nationaI
authorities;

FlightSafetyFoundationrepxts and publication.y

InternationalCivilAviationOrganization(ICAO);

InternationalAirTransportAssociation(IATA);and,

U.S. NationaI Aeronauticsand Space Administration
(NASA).

No matter what resourcesare available, they will be of the
greatest value in a wmpany that demonstrates that aviation
safety beginsat the very top of its management.4

[Editorial note: The preceding article was adapted from a
briefing prepared by the ICARUS Comndtee and presented in
a workshop in Geneva, Switzerhrtd, in October 1994.]
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